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BACKGROUND

1. Urban Corridor Cemonstration Program ' ' )

The Route 3 Surveillance and Control study is one of five projccts
in the Manhattan CBD-Horth Jersey Corridor financed under the Federally
sponsored Urban Corridor Demonstration Program. The objectives of this
transportation management project are to plan, program, design, and when
poss1b]e, inmplement 1wproverents along Route 3 to provide improved travel
service. Improved travel service applies to all types of vehicles, but

.Spec1a1 emphasis is placed on bus transportation in this project, as it

is in the other four projects. The very successful Exclusive Bus Lane
project was the first of the Urban Corridor Demonstration Projects in this

corridor and it has been a key element in generating interest in the
HManhattan CBD - MNorth Jersey Corridor.

. Five volumes have been used to repert the findings of work under
the Route 3 Surveillance and Control project.

Volume I - Route 3 Urban Corridor - Summary
Volume IT - Route 3 Traffic Demonstrations : -
- Volume IIT - Route 3 Traffic Surveillance & Control - Design
Volume IV - Route 3 Traffic Surveillance & Control - Hardware Specifications
Volume V - Route 3 Traffic Surveillance & Control - Software Specifications
1.2 Project Location : . -

The study design covers the eleven mile section of Route 3 ex-
tending from its western terminus at U.S. Route 46 to its merge with I-495,
leading to the Lincoln Tunnel (Figure 1-1). This is the major east-west
route in the lorth Jersey Corridor. Census figures for 1970 indicate over
5 million people live in Hortheast lew Jersey and Rockland County. The Tri-
State REgional Planning Commission estimates this population will increase
to 7 million by 1585. A TSRPC 1963 home interview study indicated that
85,000 of these corridor residents-arrive at Midtown Manhattan via all modes be-
tween 7-10 a.m. Of these, 11,200 are autc drivers, 6,400 are auto passengers

-and 39,500 are hus passengers. Current estimates of the commuters using l.J.

Route 3 during 7-10 a.m. are 12,000 bus passengers, 7,000 auto drivers and
4,000 aute passengers. It is further estimated that over two-thirds cf the
traffic using Route 3 in either the morning or evening peak is intrastate traffic.

Reconstruction programs to improve this route have included: the.
widening of Poute 3 from Route 17 to the western spur of the New Jersey Turn-

.pike (completed in !lovember 1971); the current construction of the Route 3
. and Route 17 interchange; and the current design for the widening of-the four

lane section known as the Rutherferd cut to six lanes. The construction of
the latter section is scheduled for completion by late 1974. Ho other major
construction programs are scheduled within the next four years.

A sports complex of considerable size (25,000 parking spacas) is in
the planning but has not been finalized and is not available as input into

. this project. The sports complex is to be located north of Route 3 between

Berry's Creek and Route 20.

- 1-1
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1.3 ~ Project Tasks

This study was separated into two major tasks. The first
task, accomplished by the few Jersey Department of Transportation, was
to design, implement and evaluate small scale improvements along Route
3 to reduce travel time and conflicts and improve bus movements and the
overall flow of traffic. These improvements are in the form of ramp
closures, recommended ramp realignments and improved merging conditions
through striping and/or coning. After evaluating these improvements by
the analyses cf "before" or "after" traffic data, recommendations have

‘been made to be incorporated in design or maintenance procedures per-

formed by the State.

The second task was covered by contact with the Sperry
Systems Management Division of Great Neck, MNew York. This task is the
design of a traffic surveillance and control system for Route 3 between
Routes 46 and 1-495.

The primary objectives of the surveillance and control
system are to: -

0 provide prompt detectfon of congestion-causing
incidents thus facilitating their rapid removal

o to control access, by ramp control, thus improv-
ing flow on Route 3

o to investigate priority schemes for buses when
and where feasible

o to investigate alternate routing where feasible

o to provide surveillance data for future planning

The design of the surveillance and control system includes
preparation of hardware and software specifications, recommended site for
the control center and details of cost estimates and cost benefits. Data
for both elements of the study were supplied by the New Jersey Department
of Transportaticn.

1.4 Data Collection

An zerial reconaissance of Route 3 was conducted in October

"1971, and extensive photographs were taken. Base maps were prep§red~from

as-built drawings.

A report published by Edwards and Kelcey for the Tri-State
Regional Planning Commissicn in August 1971 entitled, "Manhattan CBD and
North Jersey Corridor", was reviewed as input to this study. It recom-
mended a surveillance and control system for Route 3, bus priority at ramps
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having substantial bus traffic, and ramp closings to Route 3 eastbound °
within the Rutherford cut. The Edwards and Keleey repert studied the
morning eastbound peak hours of Route 3. Since the widening of Route 3,
from 17 to the western leg of the New Jersey Turnpike, was in progress
at the time of data collection, this information had to be updated.

Volume data were collected for the westbound direction in
October 1971, and eastbound during January 1972. The volume data were
collected machanically and manually on all ramps and at two locations on
the mainline. These locations were at the bifurcation of Route 3 and 46

and the ramp area to I-495. Volumes during the peak periods of 7-10 a.m.

and 4-7 p.m. are shown for each direction in Table 1-1.

Speed contours were plotted from data collected by a mechani-
cal traffic data compiler in January and February 1972. Travel time runs
in the eastbound direction were started 1/2 mile west of the Route 3 and
46 interchange and they were terminated about 1/2 mile east of the Route 3
and I1-495 merge. The eastbound runs were only made for the morning peak
period. Travel time runs for the westbound directien covered the same
length of roadway. Data collection went beyond the study limits to record
the effects of the major bifurcation at either end of Route 3. By marking
off checkpoints such as gores of ramps and overpasses and averaging runs
at each checkpoint, it is possible to show a pictorial representation of
speed, as in Figure 1-2, and thus areas of congestion.
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i . SECTION 2
SUMMARY OF TRAFFIC DEMONSTRATIONS

2.1 Introducticn

~ . . Improvements to the operation of traffic movement on Route 3 are
‘seen as necessary. after studying the speed contours in Figure 1- 2 The road
g sections indicative of needing improvements are as follows:

1. Route 3 eastbound at Garden State Parkway (G.S.P.)
| : entrance ramp. .

2. Route 3 eastbound - within the Rutherford cut.

b 3. Route 3 eastbound at the merge with the N.J. Turnp1ke
ramps at I 495, ,

! - 4, Route 3 westbound - within the Rutherford cut.
5. Route 3 and Route 46 merge.’

Each of these roadway sections is discussed in deta11 in Volume II,
Route 3 Traffic Demonstrations, except for the Route 3 and [-495 merge.

The Route 3 and I-495 congestion is a situation that exists because
'Q[E}of downstream toll collection and geometric conditions. Hence, improvements to
this area are outside the purview of this study.

i For those areas at which temporary demonstrations have been conducted

the following paragraphs summarize the conclusions and subsequent recommendations
emanating from the studies.

2.2 Summary and Conclusions
‘i 2.2.1 Route 3 Eastbound at Garden State Parkway Entrance Ramp
.- 2.2 The Problem ‘ |
5 N One of the most seriods areas of traffic conflict on eastbound Raute 3

) 1s at the Garden State Parkway entrance ramp during the morning peak period.

; P Referring to the “Speed Contours (Figure 1-2)," it can be seen where the speeds

: have been reduced from 50 to 60 miles per hour to as low as 5 miles per hour for

as much as a half-hour in duration. Mainline Route 3 volumes upstream of the merge

; are in excess of 3,400 vehicles per hour. The entrance ramp volumes are approxi-

! mately 1,200 vehicles per hour. The ramp itself has a merging condition just prior

© to its merge with Route 3. The ramp merge with Route 3 has a very short acceleration
1 lane, causing the ramp traffic to queue while sufficient gaps are found on the main-
Vf llne. Between the hours of 0800 and 0830, the queue length on the ramp was found

( \ to range from 6 to 31 veh1;]es in length, during one day's operqt1or

L . | S 2-1
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2.2.1.2 Desian of Temporary Demonstration

The large volume merge from each of the roadways led to considering

';‘the use of a dedicated entrance lane for the Garden State Parkway ramp. Although

the mainline Route 3 roadway had an hourly volume in excess of 3,400 vehicles per
hour, and was to be forced into two lanes, a similar situation exists at the
western terminus of the road. Downstream of the bifurcation of eastbound Route 3
and 46, on the two-lane Route 3 roadway, speeds are seldom lower than 40 miles per

-hour, and the volumes is in excess of 3,600 vehicles per hour. The demonstration

was signed and coned as shovn in Figure 2-1.
Cameras were installed on the Garden State Parkway overhead bridge
to record traffic, upstream of the merge and at the merge. Observations were made

on a Tuesday, Ueanesday and Thursday prior to the demonstration and the demonstra-
tion was conducted on londay, July 31, 1972.

'2.2.1.3 Evaiuation of Demonstration

The extent of congestion caused on the day of the demonstraticn led
to the cancellation of a continued exper1ment It had been anticipated that
mainline Route 3 volumes, upstream of the merge, would have formed relatively
short tackup with the clos1ng of the right lane. However, the solid roadway back-

up extended for over one mile and the effects of the experimént were felt as far
upstream as three miles.

The time delay to the merging traffic was determined for both the
normal operation of the road and for the experiment. With the closing of the
right lane of Route 3, obviously the only traffic delayed was mainline Route 3
traffic., Even with the free moving entry traffic from the ramp, total delay
was over fifteen times greater during the experiment than during normal operation.

The far reaching effects of the closing of the right lane of Route 3
vere felt to be the result of shock waves. The lane closure was 1.5 miles down-
stream of a major bifurcation cf Route 3 and Route 46. Upstream of this point,

~ approximately 5,500 vehicles diverge during the morning peak hour. This diverge,

of itself, causes traffic slow-ups. With the shock waves from a backup, vhich

was only 0.4 miles downstream, the right lanes upstream of the diverge eAperlenced
stop and go conditions for almost two miles.

Within a 1.5 mile section of Route 3, just upstream of the entry ranp,
over 2,200 vehicles per hour either enter or leave the road. This merging and di-

- verging volume takes place at two exit and four entry ramps. The effect these move-
~ments had on the demonstration could not be measured, but because of the increased

lane density, the upstream condition may only have been exacerbated because of the
merging and diverging traffic.

2.2.1.4 Conclusions

. Merely closing the right lane to effect an overall bencfit has not
been considered practical at this location. The closure of the right lane, up-
stream of the ramp entry caused excessive mainline delays.

2-2
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2.2.2 Route 3 Eastbound - Within the Rutherford Cut

2.2.2.1  The Problen

Traffic delays occur on Route 3 eastbound prior to and within
the cut section, during the morning peak periods. The two access ramps
within this area, at milepost 5.08 and 5.60 have light volumes. The egress
ramp at milepost 5.08, referred to as the Park-Rutherford ramp, has a heavy
volume: 650 (7-8 a.m.) and 760 {8-9 a.m.). The traffic exiting Route 3 on
this ramp must cross both the on ramp traffic and westbound Rutherford
Avenue traffic, merge with Rutherford Avenue eastbound traffic, and stop at
the five-legged intersaction of Park, Rutherford and Stuyvesant Avenues.
This difficult egress produces backup on mainline Route 3 eastbound, immedi-
ately upstream of the Park-Rutherford ramp.

Evening peak period backup is also abserved. Although mainline
Route 3 eastbound volumes are lighter in the evening, ramp volumes are com-
parable to those in the morning: 720 (4-5 p.m.) and 750 (576 p.m.).

2.2.2.2 | Design of Temporary Demonstration

A more expeditious movement was provided for the exiting ramp
traffic in an effort to reliove the backups on mainline Route 3.. These in-

-cluded the following items which are shown on Figure 2-2.

1. Close the cn ramp at this Iocation'with barricades;
mark the pavement for two exiting lanes.

2. Remove the yield control at the Park-Rutherford ramp
and put it on Rutherford Avenue eastbound te a]low
the off traffic to move unimpeded. -

3. Make Rutherford Avenue one-way from the Park-Ruther-
ford ramp to Park Avenue, a distance of 150 feet.

4, Rémove stop control from Rutherford Avenue eastbound
and put stop control at Park Avenue southbound at

the five-legged intersection of Park-Rutherford-
Stuyvesant.

5. Barricade the ramp downstream at milepost 5.50.

6. Install and replace signing to gquide traffic along
Rutherford eastbound to merge with Route 3 at mile-
post 6.2. -

-

- 7. Install pavement marking on Rutherford Avenue east-
bound to delineate two traffic lanes for a distance
of 300 feet prior to the signalized intersections
with Rldge Road and Orient lay, and install no

parking signs 200 feet in advance of the intersec-
tions.

2.4



8. During the operation, signs were added to divert truck
traffic from residential areas because of citizen com-
ment to Rutherford police.

Approval for this demonstration was given by Bergen County,
Lyndhurst and Rutherford in May 1972. It was implemented on May 13, 1972

and studies began May 22, 1972. The demonstratlon was terminated June 24,
1972.

-2.2.2:3- ~ Evaluation of Demonstration

Details of the analysis are seen in a following subsection.
In summary, the average eastbound travel times for all traffic had been
reduced during the demonstration. This can be translated into an annual
savings of $16,000 based on the morning peak period only. Additional
savings should be realized if the evening peak period is also included.

A traffic signal capacity analysis at the two traffic sig-
na15 along Rutherford Avenue showed additional capacity being afforded .

on eastbound Rutherford Avenue by striping and by adding parking regula-
tions.

Although time savings were noted for the Route 3 eastbound
right lane exiting traffic, the full savings have not been realized.

Visual observations showed a reluctance of the exiting traffic to proceed

through uncontrolled Rutherford Avenue eastbound at the five-legged inter-
section. Many motorists on the other four legs were neglecting to obey
the stop control on those approaches. The installation of a signal at
this intersection should improve the situation.

2.2.2.4 Conclusions ~

It was concluded that this demonstration would be an effective
method of giving Route 3 eastbound exiting traffic good egress without
significantly inducing delay to local traffic. It was recommended to the
Department's design engineers that the widening plans for the Rutherford
cut and the Park-Rutherford ramp be redesigned for egress traffic only.

Emergency vehicles could enter Route 3 eastbound ;gaxnst the ramp traffic
if necessary. v

A signal should be installed at the Park-Rutherford-Stuyvesant
intersection to permit a smoother crossing for all traffic. The eastbound

.Rutherford Avenue approach to this intersection should be made one-way
eastbound from the Route 3 egress ramp.

It is further recommended that Rutherford Avenue eastbound
striping and parking regulations continua in effect, in advance of the two
signals as this has increased capacity on these approaches.

The final design which has been implemented at the ramp from
Route 3 eastbound to Rutherford Avenue just west of Park Avenue is shown
in Figure 2-3. The channelization and signing shown is to ameliorate the

_congestion caused by exit ramp traffic which backed up from the ramp inter-
section with Rutherford Avenue and from what was a stop at the intersection
~ of Rutherford Avenue eactbound and Park Avenue.



} 2.2.3 Poute 3 Westbound - Within the Rutherford Cut
2.2.3.1 The Problem

L/’ ) A major bottleneck exists at the narrowing of three lanes of traffic

' to two lanes in the westbound direction (see Figure 2-4, Milepost 5.5). To further
aggravate the condition, there is an access ramp at thlS point (Linden Road ramp).

{ The evening peak hour volume upstream of the ramp is in excess of 3,400 vehicles
.per hour. The Linden Road ramp volume of over 300 vehicles per hour is a substan-
tial increase at a point where only two lanes of travel exist, causing an over-

5 capacity condition. The peak period problems on this section of road are very
visible. ‘

; Further downstream, at milepest 5.05, another access ramp (Park Avenue

' ramp) merges with Route 3 westbound after the roadway has widened to three lanes.
This ramp has a volume of almost 50C vehicies per hour during each of the evening

| peak hours and is controlled by a stop sign. Further, a severe sag condition exists

i on the ramp. In addition, it is only 200 feet from the egress ramp to R1vers1de
Avenue with peak hour volumes of about 100 vehicles per hour.

Thus at the Park Avenue ramp merge with.Route 3 westbound, the third
or outside lane of Route 3 serves as a weaving lane. In addition, a portion of the
through traffic is moving into this lane in anticipation of the downstream egress
ramp to Route 21, 0.4 miles away. Exiting volumes exceed 1,000 vehicles per hour

~at this latter ramp during each of the evening peak hours.

2.2.3.2 Design of the Temporary Demonstration

‘E} The merge of ramp mainline traffic, at the section of Route 3 westbound
" where the roadway narrowed to two lanes, was overcome by denying access at this point.
As shown in Figure 2-4, this required the following acticn.

1. Close the Linden Road access ramp tc westbound Route 3
from Marginal Road. The diverted traffic can enter
3 downstream at the Park Avenue ramp.

b 2. Chahge the Step Control to Yield Control at the Park
: Avenue ramp.

3. Simulate a signal at the intersection of Park and
| ' Marginal since an additional 300 vehicles per hour
would cross this intersection in the evening peak
\ hours. This was accomplished by police control,
‘ _ furnished by the Rutherford Police force.

| - | -7

R 4. Erect and install the necessary traffic controls for the
demonstration, including:

! ~a. A barricade at the Linden Road ramp,

| . b. Lane markings on the Park Avenue overpass to
I ' provide better traffic delineation for the
T _ northbound left turn, and

AR N S 28
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\2.2.4 Route 3 and Route 46 Merge

c. Erection of required signs and the changing
of directicnal signs, including New Jersey
Turnpike markers.

A meeting was held with officials of Bergen County, Lyndhurst and
Rutherford on November 23, 1971 to explain the purpose and details of the demon-

stration. Permission to conduct the demonstration was granted in April 1972.

. Studies were conducted during the first two weeks of May 1972, during
the evening peak hours of 4 to 7 p.m., only when police control was provided. The
barricade at the Linden Road ramp was removed for the remainder of the day.

2.2.3.3 Evaluation of Damonstration

In summary, travel times were reduced in the "after" period at an

-annual driver savings of over $75,000, based solely on the 4 to 6 p.m. peak period.

been included.

Additional savings would probably be rea11zed if non- peak hour traffic had also

A study of conflicts affecting the right and center lanes of Route 3,
caused by the Parit Avenue ramp, was performad. The additional diverted traffic
on the Park Avenue ramp caused a doubling in conflict rate. In addition, queueing
on this ramp increased exponentially during the period of the demonstration,

0 2,2.3.4 Conclusions

It was concluded that the additional time savings to the motorists

were more than offset by the increase in conflicts in the weaving area immediately
downstream of the Park Avenue ramp.

It is recommended that the Linden Road ramp be designed as an access

ramp only in the future plans that also call for the widening of Route 3 to a full
3 lanes throughout.

For a more expeditious movement of traffic in the vicinity of the

Park Avenue ramp, design studies were made which may allow the closing of the

egress ramp to Riverside Avenue. The design studies had to consider using an
access ramp to Riverside Avenue from Marginal Road. Two problems affected this
approach since property would not be taken. First, the road geometry proved to

be too narrow to allow both a Riverside Avenue and westbound Route 3 ramp side-by-
side. Second, an extremely high retaining wall would have to be constructed.

The scheme was thus discarded.

2.2.4.1 The Problem _ T

Congesticn on westbound Route 3 is experienced daily in the after-
noon from 3:30 to 6:00 p.m. at the merge with Route 46 (Figure 2-5). Three lanes
of Route 3 westbound merge to two lanec approximately 0.3 miles upstream of the
merge with Route 46 westbound. At the time of the volume study in October 1971,

prior td the opening of I-80 in December (which reduced Route 46 traffic consider-

\ ably), the 4 to 5 p.m. volume on Route 3 was 3,060; on Route 46 the volume was .
2,460. Although Route 3 comprised 56% of the total traffic at the merge, Route -
46 was in effect striped for two of the three lanes downstream of the merge.

2-10
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Since the opening of I-80, in December 1971, westbound Route 46

traffic has decreased to 1,800 vehicles between 4 to 5 p.m. and travel times

along Route 3 have decreased. The two lanes of Route 3 were still "striped"

.for a single lane downstream of the merge. In addition, an access ramp (shown

as number 1 on Figure 2-5)adced over 400 more vehicles during the peak hour.
The total effect of these conditions was to reduce Route 3 speeds and cause

backups of up to 0.5 miles upstream on Route 3. Route 46 rarely experienced
these congest1on conditions. :

2.2. 4 2 Des;gn of xmprovement

A plan to restripe the merée area was implemented on March 26, 1972,
(Figure 2-6). With the restriping, the two adjoining lanes (left lane of Route 3
westbound and the right lane of Route 46 westbound) are striped to merge cver a

distance of approximately 500 feet. The right lane at the merge (right 1ane of
Route 3) 1is strlped to be given its own through 1ane

2.2.4.3 Eva]uat1on of Improvement

Travel timas were collected on both Route 3 and Route 46 westbound
for a comparable distance of approximately 1.7 miles in length "before" and “after"
restriping. License plate data were collected to observe merging behavior over a
distance of approximately 0.5 mile "before" and "after" the str1p1ng

Route 3 travel times were reduced s1gn1f1cant1y between 3:30 to 4:45

“and from 5:45 to 6:30 p.m. Route 46 travel times were reduced significantly for

the entire study period 3:30 to 6:30 p.m.

In addition, better merging conditions resulted. There was an
increase in the number of vehicles from bcth Route 3 and 46 -that were able to get
to the left Tane of Route 46 downstream of -the merge.

2.2.4.4 ' Conc]usions

It was concluded that the restr1p1ng should be continued on a per-
manent basis to reduce travel times and improve merging conditions. The accident

. exnerience of this improvement will only be evident after a few years.

\
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.- : SECTION 3
) SUMMARY OF SURVEILLANCE AND CONTROL DESIGN

3.1 Introduction

| " The primary objectives of a surveillance and control system for the
Route 3 corridor are:

a. provide prompt detection of congestion producing incidents,
thus facilitating their rapid removal and reducing overall
delay,

b. ,1mprove the quality of flow on the mainline through appro-
v priate controi measures,

" €. provide priority service to buses, thus expediting the
- movement of people through the corridor, and . -

d.. provide information and guidance to motorists in advance
. : of congestion.

Studies of existing and planned conditions for Route'3 and the needs |
ﬂ:fOf both the motorist and operations persconnel, have resulted in a specific control

design. A summary of the design requirements and recommendations follows.
3.2 Summary and Recommendations
p3.2.1 Ramp Meterihg

Restrictive and non-restrictive ramp metering has been recommended at
13 ramps, as shown in Figure 3-1. Restrictive Metering implies releasing vehicles
 onto the mainline at a lower rate than their arrival at the ramp. HNon-restrictive
Metering implies that over a period of time, say 15 minutes, the number of vehicles
released onto the mainline will equal the number arriving at the ramp.

- 3.2.2. Alternate Routing ) : - -
7 The alternate routing of traffic using Allwood Road to divert vehicles

prior to their entry onto Route 3 has been recommended, during times of traffic con-

gest1on A total of 23 variable message signs are requ1red examples of which are
shown in Figure 3-2. :

341
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3.2.3 Bus Diversion

‘ Diverting only buses to an alternate route results in significant

" avings of passenger delay in the corridor. To implement the bus diversion,
- signals are placed at key locations which will not be readily interpretable by
other than bus drivers. When the travel time on an alternate is better than
on the mainline, the bus signal will be energized. HNine signals have been loca-
ted along the corridor, as shown in Figure 3-3. :
Other schemes of bus priority such as exclusive bus lanes and
priority lanes on ramps were studied and found not to be feasible.

3.2.4 Surveillance Requirements

The surveillance réquirements on Route 3 are dictated by the require-
ments to develop: _ '

Mainline demand, capacity and measures of travel time;
Mainline vehicle classification;
Incident detection;

On and off ramp demand;

On ramp queue detection;

f[]} ' Ramp metering actuation;

Alternate route demand. -

| ' The spacing between mainline detector locations depends primarily on
| the desired speed of incident detection and the cost of the detector complement.
. An approximate detector spacing of 1/2 mile was selected as being a good compromise.

. | Detector traps (2 detectors in the same lane approximately 15 feet
apart) have been specified at key locations to provide classification capability
and hence a measurement of the car-bus-truck mix on the mainline.

, Virtually all on and off ramps will be detectorized to provide com-
plete input and output counts. Each metered ramp will have a demand and passage
detector for efficient signal oneration. In addition, metered ramps will have
queue detectors so that the system can ensure that queues do not back up beyond
specified points. The alternate routes are detectorized to provide both demand
-dnd travel time information. N

To provide the data necessary for system surveillance, a complement
of loop detectors is recommended as follows:

metering actuation;
-(r\ * mainline;
ramp;

alternate route and Tocal street turning lane.

2wA
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3.2.5 - Equipment Requirements

H
~..’

The control and surveillance functions in turn dictate the equipment
" required in the system. The overall equipment complement consists of central

office equipment, field equipment and 1n~erconnect Major design decisions in-
clude the following: ~

l . a. Detectors should be of the inductive loop type on the
basis of performance, experience of other surveillance
systems, maintenance aspects and cost.

\ b. Interconnect between field equipment ard the central

‘ . office should be over leased telephone lines for mini-

’ ~ mum cost, with the central office to be located within

\ . the Rutherford telephone exchange. The most cost effec-
, tive conmunications technique for the Route 3 system is.
i frequency division multipiexing.

¢c. Ramp signal controllers should be solid-state and cperate
\ ~in a locally actuated mode with the minimum cycle time to
| be transmitted from central. Using this technique, the
. ' metering rate can be remotely contreolled with minimum pro-
! cessing of ramp detector data. Local timing circuits should
!_ ~ also be provided for fail-safe operation.

) gaiﬂ attention from the motorist, and be consistent with

aqn d. Variable message signs should be internally illuminated to
- signing standards.

i e. A minicomputer will be required for the Route 3 system.
A total of 13 equipment specifications have been prepared for the

| system components. Yolume IV details these specifications. Recommended communi-

i cations are over leased telephone lines with the central site located within the
Rutherford telephone exchange area.

3.2.6 Software Requirements

; v The software package defines the legic necessary so that a computer
program can be written to perform the following functions:

-

L, - Process detector data; 4 T

Evaluate computer performance;

Detect and compensate for failures;

o



Control ramp controllers, variable signs and bus signals;

Compute traffic parameters;

Analyze data to determine occurrence and location of
| : incidents;

5 . Provide logic to select metering rates and sign messages;
Drive control center displays;

* : Write traffic reports;

, . Interface with other Hew Jersey Surveillance Systems, and
! . , with appropriate P011ce Departments.

| A set of 17 routines, detailed in Volume V , will perform the required
i software functions.

-~

% 3.2.7 Geometric Improvements

Ay

1t was determined during the study that at several locations on Route 3,
{ ooerations are severely hampered by geometric conditions. This is particularly true
' at locations where an insufficient acceleration lane exists resulting in extremely

Foor merging operation, Particularly severe locations were identified and improve-
.ents recommended.

Channelization, marking and signing improvements are recommended at five
i intersections with Route 3, namely:

Grove Street
1 - Broad Street
| Bloomfield Avenue

Passaic Avenue

Main Avenue

\ . Geometric changes to enhance merg{ng operations are.fecommended at 5
locat1ons on Route 3, namely: ' -
Garden State Parkway (E/B)
Passaic Avenue (E/B and ¥/B) .
Main Avenue (E/B and W/B) : !
Bloomfield Avenue (E/B)
Route 21 {W/B).
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3.3 System Costs

-The cost to install the surveillance and control system was
estimated to-be $1,839,800 in 1973, This cost did not include the geometric
changes listed in Section 3.2.7. :

The annual cost to operate the system was estimated to be

$123,500 including $25,000 for maintenance. Over a ten year life time the

estimated benefit to cost ratio is 2.9 to 1, thus justifying the in-

- stallation of the system. This benefit cost ratio does not include the

gecmetric changes.

The original estimate for the geometric improvements was
$555,670. However, more recent estimates developed by the Mew Jersey
Department of Transportation indicate a cost of $1,456,000 would be re-

‘quired. This additional cost could reduce the benefit-to-

cost ratio to -approximately 2 to 1 which still would be cost beneficial.
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SECTICN 4
FUTURE PLAHNS

4.1 Priority Bus-Carpool Lane Study

Because of the negative results obtained from investigations
into methods of providing priority services to buses only, a project is
underviay to investigate the feasibility of providing priority service to
buses and carpools. Federal funding in the amount of $360,000 has been
requested to determine the feasibility of such a concept on Route 3 and,
if feasible, implement and evaluate such a system. The feasibilty study

is expected to be complete in early 1975 and, if feasible, the demonstration
would begin in early '1976.



